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Abstract
   

Photodissociation regions (PDRs) are regions in the interstellar medium 
(ISM) where energetic photons, usually far ultraviolet (FUV), are actively 
dissociating molecules. These regions feature intense molecular line 
activity in both infrared (IR) traced rotational-vibrational H2 emission and 
the FUV traced electronic H2 absorption. While much work has been done 
in the IR and UV regimes separately, it is not clear how these different 
wavelength regimes compare. Especially problematic is the lack of 
imaging resolution in the Lyman UV (1000 Å) where the majority of H2 
features reside and where the powerful O VI  λ1038 feature is. This poster 
presents preliminary results of a comparison between H2 features, 
polycyclic aromatic hydrocarbons (PAHs), and other PDR diagnostics 
calculated from common IR and FUV relations. This archival Spitzer 
Space Telescope/Far Ultraviolet Spectroscopic Explorer (FUSE) project 
sets the groundwork for a future flight demonstration of the Integral Field 
Ultraviolet Spectroscopic Experiment (INFUSE), the first FUV integral 
field spectrograph (IFS), which will map energetic regions of PDRs and 
supernova remnants to 2" scales over a field of view of 5' x 4.3' at 
moderate resolving power (R ~ 5000) over a 1000 - 1600 Å bandpass. 
INFUSE is a sounding rocket borne instrument under development at the 
University of Colorado (CU) with a projected launch date of 2022.

NGC 7023

Fig. 4: (top left) Map of the XA region of the Cygnus Loop SNR as INFUSE will be able to see it, 
with FUSE pointings in blue and an IUE pointing in black. (top right) FUV instrument comparison 
(right) INFUSE IFS image slicer concept. Adapted from Danforth et al., 2001. 
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Fig. 1: (left) NGC 7023 Image Credit: NASA (right) close up. Full coverage of 
the PDR with higher angular resolution would be a major advancement in our 
understanding of the processing of gas and dust in these regions. Adapted from 
Fleming et al., 2010.

Fig. 2: Results of fitting FUSE data for 
NGC 7023 with H2ools models 
(McCandliss, 2003). The spectra of the 
star was first subtracted from the PDR. 
The spectrum was then fit with a 
continuum and normalized before the 
model was fit. Parts of the spectrum 
were masked to prevent their 
interference in the fit. The grey line 
corresponds to the unmasked spectrum 
while the black corresponds to the 
masked spectrum. The orange line 
corresponds to the model fit.

To begin, we examine NGC 7023 (Figure 1) using overlapping archival FUSE 
and Spitzer data (Figure 1). The emission from this PDR has been extensively 
studied, and H2 line maps are readily available. The FUV FUSE spectra was fit 
using H2ools, publically available models designed specifically for FUSE 
(Figure 2). From this fit, we are able to extrapolate the column density of 
different IR ro-vibrational transitions. The results of this fit is then be compared 
to results from  Spitzer InfraRed Spectrograph (IRS) data (Figure 3).

Fig. 3: Two-temperature fit. 
The IR data resulted in 
temperatures of 125 K and 
430 K and the FUV resulted 
in 140 K and 900 K. Given 
the large angular coverage of 
the FUSE aperture and the 
wavelength coverage gap, 
the precision of the fit 
requires more refinement 
before populations can be 
accurately compared.

New Possibilities: INFUSE

Point source spectrographs such as FUSE and COS provide only limited information on 
extended sources, such as PDRs, galaxies, and supernova remnants (SNRs). Where FUSE 
was limited to two reflections and a highly astigmatic point-source design, LUV-sensitive 
instruments can now create highly multi-plexed, high throughput optical assemblies. The 
Integral Field Ultraviolet Spectroscopic Experiment (INFUSE) sounding rocket in 
development at the University of Colorado will be the prototype for this new class of 
instrument as the first ever LUV/FUV integral field spectrograph. INFUSE can 
effectively map the entirety of NGC 7023 to a comparable depth as the existing FUSE 
observations in a single sounding rocket flight (Figure 4). The initial flight of INFUSE 
will map the Cygnus Loop in an effort to study the shock fronts formed as the SNR 
interacts with the ISM (Figure 4). 
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This result is only preliminary. We will continue examining other PDRs and 
look for trends in column density, temperature, and ortho-para ratios. 
Ultimately, however, the aperture mismatch in angular coverage area and 
resolution and the lack of deep, high quality Lyman Ultraviolet (LUV) data are 
major limitations. This is a problem for UV/IR comparisons in all extended 
objects, including galaxies and supernova remnants.


